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Positive and D-positive definite functions. Let a(t) e C(0, oo) n Z/^O, 1). We say that a(t) is positive definite if for any function <p(t) e
C[0, oo), the quadratic form
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Similarly, we say that a(t) is D-positive definite if the quadratic form
This definition of positive definite functions differs slightly from that of Bochner since a(0 4 .) is not assumed to exist and remains finite. The present form, as applied to the study of Volterra integral equations, was first introduced by Halanay [1] , although he assumed that a{i) e C[0, oo), thereby excluding the interesting case *~v, 0<r<l, the "so-called" Abel kernels. 
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We now assume in addition that a(t)e L°°(0, oo) (more precisely, it is sufficient to assume that a(t) belongs to the space of tempered distributions). THEOREM 
Suppose that a(ia>) exists almost everywhere for co e R. Then, (a) Re â(ico)^.0 a.e.^>a(t) is positive definite, and (b) Im oeâ(ioe)^0 a.e.=>a(t) is D-positive definite.
Using Theorem 1, one can now formulate similar criteria for strongly positive and D-positive definite functions. As a consequence of this, we have
COROLLARY, (a) Let a(t) be nonnegative, a'(t) nonpositive and nondecreasing, then a(t) is positive definite. If, in addition, a'(t)jéO then a(t) is strongly positive definite. (b) Let a(t) be nonnegative and nonincreasing, then a(t) is D-positive definite.
Using these results, one can show that any trigonometric polynomials in cosines with positive coefficients are positive definite, whilst trigonometric polynomials in sines with positive coefficients are D-positive definite. The important class of Abel kernels, t~y, 0<v<l, are both strongly positive and D-positive definite. Furthermore, some weakly singular kernels involving logarithms can also be shown to be strongly positive and strongly D-positive definite. For proofs of these results refer to [7] , [8] , [9] . 3 . Volterra integral equations. We consider the following two nonlinear Volterra integral equations studied by Levin [3] , [4]:
where/(O e L^O, oo) and g(u) satisfies
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It is known [2] that if a(t) is nonnegative, a'(t) nonpositive and nondecreasing, then all solutions of (3) are bounded, and if, in addition, a'(t)jàO, then all solutions tend to zero. On the other hand, if a(t) is nonnegative, nonincreasing, then all solutions of (4) are bounded, and if, in addition, a(t) $ L^O, oo), then all solutions tend to zero [5] . Using the results given in §1, we can now state (see [9] ) THEOREM 
If a(t) is positive and D-positive definite, respectively
, then all solutions of (3) and (4) are bounded, respectively. Moreover, if a(t) is strongly positive and D-positive definite, respectively, then all solutions of (3) and (4) tend to zero, respectively.
4. An integro-partial differential equation. The concepts of positive and D-positive definiteness can also be used to study asymptotic behavior of solutions of integro-partial differential equations with equal efficiency. We consider the following initial boundary value problem which arises from the study of viscoelasticity:
x e Cl, t *t 0, Here we are interested in establishing the existence of solutions of (5) and the asymptotic behavior of these solutions as *->oo. 
